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ment is sufficient to show the inadequacy of a theory that has
sometimes been advanced to explain the phosphorescence, viz.
that the particles shot off from the electrode are not gaseous
particles, but bits of metal torn from the cathode ; the phos-
phorescence being thus due to the disintegration of the negative
electrode, which is a well-known feature of the discharge in
vacuum tubes. The preceding experiment shows that this theory
is not adequate, and Mr. Crookes has still further disproved
it by' obtaining the characteristic effects in tubes when the
electrodes were pieces of tinfoil placed outside the glass.

115.] Goldstein (Wied. Ann. 11, p. 838, 1880) found that a
sudden contraction in the cross section of the discharge tube
produces on the side towards the anode the same effect as a
cathode. These quasi-cathodes produced by the contraction of
the tube are accompanied by all the effects which are observed
with metallic cathodes, thus we have the dark space, the phos-
phorescence, and the characteristic behaviour of the glow in a
magnetic field.

116.] Spottiswoode and Moulton (Phil. Trans. 1880, pp. 615-
622) have observed a phosphorescence accompanying the positive
column. They found that in some cases when this strikes the
gas the latter phosphoresces. They ascribe this phosphorescence
to a negative discharge called from the sides of the tube by the
positive electricity in the positive column.

Mechanical Effects produced ly the Negative Rays.

117.] Mr. Crookes (Phil Trans. 1879, Pt. I, p. 152) has shown
that when these rays impinge on vanes mounted like those in a
radiometer the vanes are set in rotation. This can be shown by
making the axle of the vanes run on rails as in Fig. 48. When
the discharge passes through the tube, the vanes travel from the
negative to the positive end of the tube. It is not clear, however,
that this is a purely mechanical effect; it may, as suggested by
Hittorf, be due to secondary thermal effects making the vanes act
like those of a radiometer. In another experiment the vanes are
suspended as in Fig. 49, and can be screened from the negative
rays by the screen 0; by tilting the tube the vanes can be
brought wholly or partially out of the shadow of the screen.
When the vanes are completely out of the shade they do
not rotate as the bombardment is symmetrical; when, how-of theer part.    If we know the rate of
